Pulmonary artery pseudoaneurysm (PAP) is a rare condition. Reported causes of PAP include chest trauma, catheterization, and inflammatory diseases, such as pneumonia and lung abscess. 1 We report a bleeding PAP successfully treated with emergency microsurgical reconstruction.
the bronchial anastomotic region occurred 9 days after surgery, and open-window thoracostomy was urgently performed 14 days after surgery. However, an infection of the right residual S6 developed and spread to the pulmonary artery (PA). Sputum culture 3 days after the first surgery had yielded Klebsiella pneumoniae (extended-spectrum β-lactamase-producing). The infected S6 lesion was removed 6 weeks after the first surgery. By 7 weeks after the first surgery, the intrathoracic infection had improved with oral levofloxacin and regular changing of the intrathoracic gauze (►Fig. 1A). The patient was referred to our department for bronchopleural fistula (BPF) closure and chest wall reconstruction.
Four days before the planned reconstruction (11 weeks after the first surgery), bleeding was noted from the open-window space. Although hemostasis was achieved through manual pressure, microsurgery was emergently performed to treat a bleeding PAP that was suspected to have developed owing to long-term inflammation (►Fig. 1B, C). After debridement of the empyema space, the 2-cm-long lacerated portion of the PA was sutured with the surrounding connective tissue. A 2 Â 4-cm fascial patch from the anterior sheath of the rectus abdominis muscle was used to cover the BPF. Firm hemostasis and the absence of air leakage were confirmed. A free rectus abdominis musculocutaneous (RAMC) flap with a 22 Â 10-cm skin island was then harvested to cover the PA and fill the empyema space. The flap vessels were anastomosed with the right thoracoacromial artery (end-to-end, 9-0 nylon) and the right subclavian vein (end-to-side, 9-0 nylon; ►Fig. 2).
The patient recovered quickly after surgery and was soon able to walk without supplemental oxygen. He was discharged 19 days after the emergent microsurgery. In the subsequent 2 years, there has been no recurrence of the PAP or the empyema following the BPF (►Fig. 3). The patient can walk continuously, if slowly, but has shortness of breath when climbing stairs.
Discussion
The present PAP bled 11 weeks after the first surgery. The exposure of the residual PA, as well as the right lung and other organs, to the focus of infection for 10 weeks after the dehiscence of the bronchial stump was the background upon which the PAP developed. Bao et al have reported a PAP following left upper sleeve lobectomy for a central squamous cell lung cancer. 2 The PAP was attributed to both inflammation and iatrogenic PA trauma during lobectomy. Therefore, an operative procedure can be a contributing cause of PAP.
The main treatments for PAPs are catheter embolization and open surgery, but the choice of treatment is controversial. The main goals of treatment for empyema following BPF include calming down the infection, closing the BPF, and filling the dead space due to empyema. 3, 4 Additional goals in cases of PAP and empyema following BPF are rescuing the patient from hemorrhagic shock and preventing rebleeding. In the present case, we were able to achieve temporary hemostasis via manual pressure because of the thoracostomy. If manual pressure had not been possible, the treatment of first choice for rapid hemostasis might have been catheter coil embolization. In retrospect, computed tomography (CT) before reconstruction had shown a possible unruptured PAP, for which coil embolization might be indicated. However, a disadvantage of coil embolization for PAP is the need for radical treatment of the BPF and empyema after hemostasis. Matsumura et al have reported a PAP after lung resection successfully treated with coil embolization. They believed that the limitations of this treatment are that it is symptomatic and that it might be followed by pulmonary infarction. 5 Although reconstructive surgery with an RAMC free-flap transfer is more invasive than coil embolization, it has the great advantage of being able to be performed as one of a series of procedures: radical treatment for bleeding, reinforcement for BPF closure, filling of dead space, and preventing the spread of infection. According to Takanari et al, the advantages of free-flap transfer are that blood flow for infection control and volume for filling the intrathoracic space are obtained and that the flap is easy to inset into the space. 6 Similar advantages were seen in the present case. Another reported advantage is that atrophy of the flap muscle allows the residual lung to expand after closure of the intrathoracic defect 7 ; in the present case, however, expansion of the residual lung was not recognized in CT images 2 years after the first operation because most of the right lung had been resected (►Fig. 3). Finally, the greatest advantages of free-flap transfer in the present case were that the risk of Successful Emergency Microsurgery for a Bleeding Pulmonary Pseudoaneurysm Saito et al.
rebleeding was reduced by a series of treatments beginning with the rescue from hemorrhagic shock and that the prognosis was improved.
Conclusion
Emergent microsurgery can be an effective treatment for bleeding PAP and empyema.
